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D scription 

This invention refers to a new device for the preven- 
tion of electromagnetic interference. 

As is already known, many pieces of electronic 5 
equipment generate electromagnetic interference (or 
noise) which can cause interference with certain parts 
of the same equipment that is generating the noise or 
with other electronic units located near the said equip- 
ment. On the other hand, the attenuation of electromag- 
netic energy emitted by electronic apparatus is already 
regulated by law in some countries like the U.S. and oth- 
ers and is about to be in the near future throughout the 
E.U. In order to reduce the effects of the said interfer- 
ence or level of emissions, very many types of metallic 
screens or shields and protective devices have been de- 
vised which are usually interposed between the point or 
points from which the aforesaid electromagnetic radia- 
tion may be proceeding and the circuits which may be 
affected by interference caused by the said radiation. 

Among the technical measures used to avoid the 
said interference, one which has been widely practiced 
is the use of a metallic or electrically conductive envel- 
oping enclosure, i.e. an electromagnetic protection 
which accommodates the whole system in its interior 
and prevents the transmission of electromagnetic radi- 
ation or prevents electromagnetic radiation from other 
sources from being able to penetrate into the protected 
space. 

In the event of conductors being required which 
penetrate the enclosure or of there being mechanical 
interaction with the outside in connection with motors, 
keyboards, etc., the solution of just enveloping the unit 
or protecting it by means of an electromagnetic protect- 
ing enclosure is many times not adequate, because of 
the degradation of the electromagnetic shielding caused 
by firstly simple holes and, more critically, conducting 
cables and elements that act as radiators. The solutions 
generally followed are: 1 ) for simple holes: to reduce as 
far as possible their dimensions, 2) for the cables: filter- 
ing measures are needed. 

In some cases, use is made of special connectors 
provided with protection and filtering systems, but these 
represent a high cost and constitute an inflexible me- 
chanical solution. They work well where they have be- 
come the standard, for example as I/O connectors for 
computers and peripherals, but are extremely expen- 
sive and inflexible for internal device connections. In 
other cases use is also made of f errites fitted to the con- 
ductors outside the enclosure. This arrangement is also 
expensive, difficult to assemble and adds complexity. 

From US-A-4 739 453 there is further known a 
shielding apparatus for a printed circuit board. 

In view of the technical problems described and the 
present state of the art, the object of the present inven- 
tion is to achieve a satisfactory solution to the problem 
of attenuation of electromagnetic interference using a 
system which has the benefits of using low cost compo- 



nents, a simplified assembly and flexible arrangement 
options that can be applied in a systematic and reliable 
way to all products having the aforementioned needs. It 
is particularly applicable to machines such as plotters 
which are relatively large and therefore generally need 
long conductors. However, it is equally applicable to 
small products in which cost could be saved by using 
smaller shielding enclosures. 

In order to achieve its objectives, the present inven- 
tion proposes an arrangement as defined in claim 1 such 
that the required filtering components for the input/out- 
put conductors are arranged on the actual printed circuit 
board inside an electromagnetic protecting enclosure 
which extends to 360° in the zone in which the conduc- 
tors pass through the walls of the electromagnetic pro- 
tecting enclosure in conjunction with small apertures or 
windows where required for the passage of the conduc- 
tors and with the arrangement of a part of the same print- 
ed circuit board on the outside of the aperture or groove 
through which the conductors pass and in such a way 
that the connections are arranged outside the protective 
enclosure. 

According to the present invention, the printed cir- 
cuit board is therefore divided into two distinct zones, 
the first of which carries the relevant electronic parts and 
is duly protected by means of the relevant electromag- 
netic protecting enclosure, while the other zone is out- 
side that same enveloping protective enclosure and has 
ordinary connections located on it. 

To achieve good contact between the circuit board 
and the enclosure, the present invention envisages the 
arrangement of conducting zones, normally made of 
tinned copper, which are arranged on one or preferably 
both faces of the printed circuit, respectively, and have 
a conductive joint which has to show good electrical con- 
duction to the protective enclosure. According to one 
embodiment, which is favourable for mechanical toler- 
ance reasons, a flexible joint may be a good solution 
although a direct rigid connection may be used. 

Filtering of the undesired high frequency noise can 
be achieved by use of standard or conventional compo- 
nents mounted as normal onto the circuit board, and 
which connect to the aforementioned conducting zones 
to achieve the return path required by such filters. 

By these means, electromagnetic shielding, as far 
as required, for both conducted and radiated emissions, 
can be provided for the "noisy" side of the circuit board 
allowing the same board to simply pass through a me- 
chanically simple slot or slots, while maintaining all the 
benefits of standard and cheap components and easy 
assembly/disassembly. 

A preferred practical embodiment envisages the 
mounting of the printed circuit unit on the lower half of 
the protective envelope, the upper part of the said pro- 
tective envelope then being attached in the manner of 
a sandwich made up of the lower metal part of the en- 
closure, the printed circuit unit and the upper part of the 
protective metal enclosure. The input/output connectors 
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remain in the printed circuit board unit, outside the en- 
velope for the electronic devices to be protected and, in 
this way, the connection of the input/output conducting 
cables is carried out very easily and can use more inex- 
pensive connector components. Ther fore, the inven- 5 
tion describes an arrangement of components that pro- 
vides an electromagnetic filter, for a Faraday cage type 
of shield, that allows conductors lor signals or for power 
to pass through it without compromising its effective- 
ness and with standard cheap easily assembled parts. 10 
Therefore according to one embodiment, the present in- 
vention provides that: 

a) The enveloping enclosure providing protection 
against electromagnetic interference has an aper- is 
ture or apertures to permit the passage of a part or 
parts of the printed circuit board which extends to 
the outside of the enclosure, the said aperture or 
apertures carrying electrically conductive joints for 
establishing contact to one or both of the upper and 20 
lower faces of the printed circuit board; 

b) The printed circuit board is made up of two dis- 
tinct zones: 

- a first zone having sources of unwanted elec- 
tromagnetic emissions, and 
a second zone which is electrically connected 
with the first area via conductors, allowing suit- 
able connection to other devices, 

c) the shielding means enclose at least portions of 
the first zone of the printed circuit board for shielding 
direct electromagnetic emissions originating from 
said first area, and 

d) filtering means incorporated into the printed cir- 
cuit board and coupled to the shielding means are 
provided for removing or attenuating unwanted sig- 
nal components from the signals being transmitted 
from the first zone to the second area via the con- 
ductors. 

e) Means are arranged to provide a good high fre- 
quency electrical connection between the filtering 
system and the protective enclosure. 

The present invention also envisages the arrange- 
ment of a number of transverse conducting elements 
providing communication between the upper and lower 
conductive zones associated to the PCB, which connect 
to the enclosure, the said conducting elements deter- 
mining, in conjunction with the corresponding upper and 
lower conducting zones, a number of transverse win- 
dows of reduced dimensions which are intended for the 
passage of the input/output conductors from the inner 
precinct protected by the enveloping enclosure to the 
outer precinct. 

The present invention also provides for a second 
variant form of embodiment in which the connections 
are disposed in an intermediate zone on the panel or 



printed circuit of the electronic apparatus. In this ver- 
sion, which may be more advantageous for a number of 
specific cases of embodiment of the electronic appara- 
tus, it will be possible to establish the separation of one 
or a series of intermediate zones on the panel in which 
the connections are made and which will be separated 
or insulated electromagnetically from the rest of the pan- 
el, by means of an arrangement of joints which make 
contact with the enveloping enclosure, in a similar man- 
ner to the preferred version, by way of laminar contact 
elements or any means making the required electrical 
contact disposed on the upper and lower parts of the 
panel, and transverse interconnecting elements. This 
second variant form of embodiment may, like the pre- 
ferred version, utilize the upper and lower faces of the 
printed circuit board, or only one of the sides of the said 
board, which will correspond to the one in which the con- 
nections are made. In both above versions the protec- 
tive enclosure can also be incorporated in the board it- 
self, if needed. 

According to another embodiment of the invention, 
the same principles and means for attenuation of elec- 
tromagnetic interference which have been disclosed in 
the aforegoing may be used for the protection of the 
components in the printed circuit board from disturbanc- 
es entering from the outside, through the conductors, 
that is, the reverse of the foregoing teaching in which 
the filtering means were arranged to avoid the electro- 
magnetic disturbances generated by the elements on 
the printed circuit board within the enclosure from being 
transmitted via the conductors passing through the en- 
closure to the external connectors. 

The invention is also applicable to the case in which 
it is desired to separate the elements of a printed circuit 
board in two sections, one of them containing more del- 
icate components and being electromagnetically pro- 
tected from the other section of the circuit board or "dirty" 
section by the same arrangements as for separating the 
two previously explained zones. 

Some preferred embodiments of the present inven- 
tion will be described below by way of non-limitative ex- 
amples and with reference to the accompanying draw- 
ings. 

Figure 1 shows, in diagrammatic form, a filter for 
high frequency signals. 

Figures 2 and 3 show, respectively, a longitudinal 
section and a transverse section, both diagrammatic, 
through an embodiment of a device according to the 
present Patent of Invention. 

Figure 4 is a transverse section through a second 
embodiment of the present invention with 360° protec- 
tion and cable filtering, and with the connectors dis- 
posed in an intermediate zone on the printed circuit. 

Figure 5 shows a third embodiment, similar to that 
in Figure 4, but without any contact between the lower 
part of the enclosure and the underside of the circuit 
board. 

Figure 6 illustrates a cross section of an embodi- 
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ment in which parts of the circuit board are separated 
within the same enclosure. 

Figure 7 shows the arrangement of the filtering 
means for protecting the circuit board from external 
electromagnetic disturbances. 

In a conventional system, as illustrated diagram- 
matically in Figure 1, an electronic device -1- has been 
illustrated with an input/output conductor -2- which has 
a filter -3- for electromagnetic noise attenuation com- 
prising, for that purpose, conventional components, 
which are diagrammatically illustrated by the numerals 
-4- and -5-, and a connection -6- which provides a good 
high-frequency low impedance return path to the enclo- 
sure. The output -7- will receive a connection which is 
not illustrated. 

The device envisaged in the present Patent of In- 
vention is intended to achieve great simplicity and econ- 
omy in the protection of printed circuits against high fre- 
quency electromagnetic interference. To that end, as 
has been illustrated diagrammatically in Figures 2 and 
3, according to a first embodiment, part of the printed 
circuit board -8- is fully or partially contained inside two 
electromagnetic protecting enclosure components -9- 
and -10- which have electrical conduction characteris- 
tics and which sandwich, the circuit board and which 
contain, inside them, all the electronic components in- 
tegrated in the printed circuit, in such a way that the said 
printed circuit continues into a part -8'- which isarranged 
on the outside of the enveloping enclosure -9-1 0-, the 
said zone being intended to receive the connectors 
which are indicated, in a diagrammatic manner, by the 
numeral -11-. According to the present invention, the fil- 
tering of the conductors, for example the conductor -1 2-, 
is carried out inside the enveloping electromagnetic pro- 
tecting enclosure -9-1 0-, electronic filtering elements 
-13- and -14- having been illustrated diagrammatically. 

Even though, in this description, reference is made 
to connectors -11-, which are then connected to other 
devices with cables, the invention also encompasses 
the possibility of any other form of connection to these 
same devices, such as for example direct assembly on 
the same printed circuit board -8'-. 

According to the present invention, between the 
components -9- and -10- which make up the outer pro- 
tective enclosure, a longitudinal opening or groove -16- 
is formed through which the printed circuit board passes 
and which has coupled to it at the top and bottom indi- 
vidual conducting zones -17- and -18- which are pro- 
duced, for example, by means of copper or other suita- 
ble metal. According to this embodiment, conductive 
joints such as -19- and -20- are provided which make 
contact, respectively, with the upper and lower conduct- 
ing zones -17- and -18- and the edges of the enveloping 
enclosure. 

Between the upper and lower metal zones -1 7- and 
-1 8- a number of int rconnecting conductors may be ar- 
ranged, if needed, which are illustrated by the numerals 
-21 - and -22- in Figure 2 and which are normally aligned 



along the groove, as will be noted in Figure 3 in which 
can be seen the conducting elements -22-, -22'-, 
-22"-, .... which are variable in number and determine 
intermediate windows of small dimensions such as -23-, 

s -23*-, -23"-, .... through which the conductors originating 
from the internal zone of the printed circuit and from the 
filtering systems will pass. The said conductors have 
been illustrated diagrammatically by the numeral -12- in 
Figure 2, and are finally connected into the ordinary con- 

10 nections -1 1 - arranged on the outside of the enveloping 
enclosure -9-1 0-. 

In a second embodiment of the present invention, 
which is illustrated in Figure 4, the connectors -24- are 
disposed in an intermediate zone -25- on the printed cir- 

is cuit board (PCB) -26-, which permits better adaptation 
to certain types of apparatus. In this case, according to 
the present invention, the electromagnetic insulation of 
the intermediate zone -25- is effected by means of the 
upper and lower conducting areas -27- and -28-, which 

20 will assume the form of closed loops on each face of the 
printed circuit board -25-, which receive individual con- 
ductive joints -29- and -30- which are similar to those in 
the preferred embodiment of the present invention. Be- 
tween the conducting areas -27- and -28- there will be 

25 set up interconnecting conductors, if needed, such as 
-31 - and -32- in a similar manner to the main version. 

In this case, the upper wall -33- and lower wall -34- 
making up the enveloping enclosure of the electronic 
apparatus are shown with individual inset portions or 

30 concave zones -35- and -36- in order to reach the level 
corresponding to the joints -29- and -30-, the bottom of 
the concavity -35- having an aperture -37- intended for 
the passage of the connectors. 

This constructional variant also may be achieved as 

35 shown in Figure 5, in which can be seen elements equiv- 
alent to those in Figure 4 in the upper part of the enve- 
lope of the PCB, and which shows the PCB, which is 
indicated in this case by the numeral -38-, and the con- 
nector -39- located in the bottom of a concavity -40- in 

40 the upper wall -41 - of the envelope of the panel, there 
being a single conductive joint -42- and a single contact 
part in the upper face of the PCB -38-, which is indicated 
by the numeral -43-. In this case, there is no need for 
contact in the lower part with the wall -44-, because the 

45 closing of the electromagnetic shield previously formed 
by the ring of vertical conductors plus the "lid" of the bot- 
tom wall is here performed directly by a metal screen on 
the top face of the PCB. Another intermediate solution 
between these two is this metal screen on the bottom of 

so the circuit board connected by a ring of vertical conduc- 
tors. 

The invention is also applicable to the case in which 
it is desired to separate the elements of a printed circuit 
board in two sections, one of them containing more del- 
55 icate components and being electromagnetically pro- 
tected from the other s ction of the circuit board or 
"noisy" section by the same arrangements as for sepa- 
rating the two previously xplained zones -8- and -8'-. 
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This embodiment, which has been shown in figure 6, 
features a second enveloping enclosure -45- which 
eventually may be a part of the enveloping enclosure 
-10- for section -8-. The second enveloping enclosure 
protects the components -46- of the printed circuit board 
which is desired to protect from the "noisy" section of 
components contained in zone -8-. The filtering means 
represented by the same references -13- and -14- as 
above explained will protect components -46- from 
emissions coming from said "noisy" section. In the case 
that the enveloping enclosure is the same for both parts 
of the circuit board, there will be an internal wall -47- in 
the common enclosure through which the circuit board 
will pass with the same closing and contact arrange- 
ments as explained for figures 1 and successive. 

According to another embodiment of the invention, 
the same principles and means for attenuation of elec- 
tromagnetic interference which have been disclosed in 
the aforegoing may be used for the protection of the 
components in the printed circuit board from disturbanc- 
es entering from the outside, through the conductors, 
that is, the reverse of the aforegoing teaching in which 
the filtering means were arranged to avoid the electro- 
magnetic disturbances generated by the elements on 
the printed circuit board within the enclosure from being 
transmitted via the conductors passing through the en- 
closure to the external connectors. In this case, which 
has been shown in figure 7, the filtering means repre- 
sented by numeral references -49- and -50- are ar- 
ranged on the external part -8'- of the circuit board pro- 
tecting the electronic devices -51- inside of the enclo- 
sure -9-, -10- against electromagnetic disturbances 
which might be channelled by the conductors -52- from 
the outside to the internal elements contained within the 
enclosure -9-, -10-. 

By means of these arrangements, a number of ad- 
vantages of both a functional and economical type are 
achieved. The following, in particular, can be stated: 

The enveloping electromagnetic protecting enclo- 
sure is effectively continuous in the apertures for the 
passage of the conductors to the outside. 

The connections made in the upper and lower out- 
put parts of the printed circuit have the benefit of a 
number of easily designed implementations. 

The connections are arranged outside the protec- 
tive enclosure and allow great flexibility of design, facil- 
itate the changing of connectors used and are also re- 
markably simple and easy to manufacture and assem- 
ble to. 

This arrangement also makes it possible to achieve 
the separation of two clearly differentiated zones of the 
same PCB, one of them being an electromagnetically 
noisy or dirty zone and situated inside the protective en- 
closure and the other, which is basically electromagnet- 
ically quiet or clean, being the one which corresponds 
to that part of the printed circuit which is located outside 
the actual electromagnetic protecting enclosure. 

There are greater possibilities for the design of the 



printed circuit, incorporating the appropriate filters and 
using more types of commercially available connectors 
or parts. 

An additional sealing function can be obtained by 
s the use of suitable commercially available gaskets 
which provide a sealing function in addition to electrical 
contact. 

There is the establishing of an effective system of 
"small windows" through which the conductors pass 
with 360° protection and with the possibility of producing 
the said apertures with reduced dimensions, thereby 
achieving a high degree of protection against the pas- 
sage of electromagnetic radiation. 

As will be realized, the foregoing description of a 
preferred example of embodiment of the present inven- 
tion is not limitative as regards the scope of the present 
invention, so persons skilled in the art will be able to 
introduce a large number of variations which will still be 
included within the scope of the following claims. 



Claims 

1. Arrangement for preventing electromagnetic inter- 
ns ference in electronic apparatus having a printed cir- 
cuit board, the arrangement wherein : 

(a) the printed circuit board comprises two 
types of zones: 

30 

a first type of zone (8) having sources of 
high frequency energy, and which is locat- 
ed within an electrically conductive envel- 
oping enclosure or shield (9, 10) designed 
35 to inhibit or attenuate direct electromagnet- 

ic radiation, and 

a second type of zone (8') which is electri- 
cally connected to the first zone via con- 
ductors (12), which is not contained within 
40 the same enclosure or part of the enclosure 

containing the first type of zone (8), allow- 
ing connection to other devices, 

(b) filtering means (13, 14), are incorporated on 
45 the circuit board, which are designed to remove 

or attenuate unwanted high-frequency energy 
from the conductors (12) interconnecting the 
two zones (8, 8'), and 

(c) a high frequency electrical connection (19, 
50 20) between the filtering means (13, 14) and 

the enclosure (9, 10) is arranged at the bound- 
ary or boundaries of the two different types of 
zones of the printed circuit board (8, 8'). 

55 2. Arrangement according to claim 1, in which the sec- 
ond type zone (8') is located outside of the envel- 
oping enclosure (9, 10). 
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3. Arrangement according to claim 1 , in which the con- 
nection between the filtering means (1 3, 1 4) and the 
enclosure (9, 10) is achieved via conductive zones 
( 1 7, 1 8) on the upper and/or lower faces of the print- 
ed circuit board at the boundary of the two types of 
zones (8, 8'). 

4. Arrangement according to claim 3, whereby the 
conductive zones (17, 18) are electrically intercon- 
nected to one another by means of transverse con- 
ducting elements (21, 22, 22' ...). 

5. Arrangement according to claims 1 to 4 whereby the 
mechanical and electrical contact between the en- 
closure (9,10) and the conductive zones (1 7, 1 8) is 
made via flexible conductive material or metallic fin- 
ger-stock or gaskets (19, 20). 

6. Arrangement according to claims 1 and 2, in which 
the second zone or zones (8') are determined by 
portions of the printed circuit board which protrude 
through the enclosure. 

7. Arrangement according to claim 1 in which the sec- 
ond zone or zones (8') are determined by interme- 
diate portions of the printed circuit board which are 
accesible through apertures formed in the enclo- 
sure. 

8. Arrangement according to claim 1 in which the sec- 
ond zone of the printed circuit board (8') is located 
within an electrically enveloping enclosure (45). 

9. Arrangement according to claim 8 in which the elec- 
trically enveloping enclosure for the second zone 
(8') is the same enclosure (10) as for the zone (8). 



Patentanspruche 

1. Anordnung zum Verhindern einer elektromagneti- 
schen Storung in elektronischen Geraten mit einer 
gedruckten Leiterplatte, wobei in der Anordnung: 

(a) die gedruckte Leiterplatte zwei Zonentypen 
enthalt: 

einen ersten Zonentyp (8) mit Quellen 
hochfrequenter Energie, der sich in einem 
elektrisch leitenden Hullgehause oder ei- 
ner elektrisch leitenden Hullabschirmung 
(9, 10) befindet, die so beschaffen ist, daG 
sie eine direkte elektromagnetische Strah- 
lung sperrt oder dampft, und 
einen zweiten Zonentyp (8'), der mit der er- 
sten Zone uber Leiter (12) elektrisch ver- 
bunden ist und nicht im selben Gehause 
oder in dem den ersten Zonentyp (8) ent- 



haltenden Teil des Gehauses enthalten ist 
und die Verbindung mit anderen Vorrich- 
tungen ermoglicht, 

5 (b) Filtereinrichtungen (13, 14) auf der Leiter- 

platte angebracht sind, die so beschaffen sind, 
daG sie unerwunschte" Hochfrequenzenergie 
aus den die beiden Zonen (8, 8') verbindenden 
Leitern (12) beseitigen oder dampfen, und 

10 (c) zwischen den Filtereinrichtungen (13, 14) 

und dem Gehause (9, 1 0) am Rand oder an den 
Randern der beiden verschiedenen Zonenty- 
pen (8, 8) der gedruckten Leiterplatte eine 
hochfrequente elektrische Verbindung (19, 20) 

75 angeordnet ist. 

2. Anordnung nach Anspruch 1 , in der sich der zweite 
Zonentyp (8') auBerhalb des Hullgehauses (9, 10) 
befindet. 

20 

3. Anordnung nach Anspruch 1 , in der die Verbindung 
zwischen den Filtereinrichtungen (13, 14) und dem 
Gehause (9, 10) uber leitende Zonen (17, 18) an 
der oberen und/oder der unteren Flache der ge- 

25 druckten Leiterplatte am Rand der beiden Zonenty- 
pen (8, 8') erreicht wird. 

4. Anordnung nach Anspruch 3, wobei die leitenden 
Zonen (17, 18) miteinander uber transversale lei- 

30 tende Elemente (21, 22, 22', ...) elektrisch verbun- 
den sind. 

5. Anordnung nach den Anspruchen 1 bis 4, wobei der 
mechanische und der elektrische Kontakt zwischen 

35 dem Gehause (9, 1 0) und den leitenden Zonen (17, 
18) uber ein flexibles leitendes Material oder uber 
Metallfingermaterial oder uber Dichtungen (19, 20) 
geschaffen wird. 

40 6. Anordnung nach Anspruch 1 oder 2, in der die zwei- 
te Zone oder die zweiten Zonen (8') durch Abschnit- 
te der gedruckten Leiterplatte bestimmt sind, die 
durch das Gehause vorstehen. 

45 7. Anordnung nach Anspruch 1 , in der die zweite Zone 
oder die zweiten Zonen (8') durch Zwischenab- 
schnitte der gedruckten Leiterplatte bestimmt sind, 
die durch im Gehause ausgebildete Offnungen zu- 
ganglich sind. 

50 

8. Anordnung nach Anspruch 1 , in der die zweite Zone 
der gedruckten Leiterplatte (8*) sich in einem elek- 
trisch einhullenden Gehause (45) befindet. 

55 9. Anordnung nach Anspruch 8, in der das elektrisch 
einhullende Gehause fur die zweite Zone (8') das 
gleiche Gehause (10) wie fur die erste Zone (8) ist. 
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R v ndications 

1. Dispositif protegeant des interferences electroma- 
gnetiques dans des appareils electroniques com- 
portant une plaquette a circuits imprimes, dispositif 
dans lequel : 

(a) la plaquette k circuits imprimes comprend 
deux types de zones : 

un premier type de zone (8) avec des sour- 
ces d'energie haute frequence et qui est si- 
tue k Pinterieur d'un bouclier ou protection 
enveloppante conductrice electriquement 
(9, 10) congu pour empecher ou attenuer 
le rayonnement electromagnetique direct, 
et 

un second type de zone (8') qui est electri- 
quement connects k la premiere zone par 
des conducteurs (12) qui n'est pas loge 
dans la meme protection ou partie de pro- 
tection contenant le premier type de zone 
(8) permettant la connexion k d'autres dis- 
positifs, 

(b) des moyens de filtration (1 3, 1 4) incorporSs 
dans la plaquette k circuits et qui sont congus 

• pour enlever ou attenuer I'energie haute fre- 
quence indesirable des conducteurs (12) qui 
relient les deux zones (8, 8'), et 

(c) une connexion electrique haute frequence 
(19, 20) entre les moyens de filtration (13, 14) 
et la protection (9, 10) est dispos6e k la ou aux 
limites de deux differents types de zones de la 
plaquette a circuits imprimes (8, 8'). 
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Dispositif selon les revendications 1 et 2, dans le- 
quel la seconde zone ou les zones (8') sont deter- 
mines par les portions de la plaquette a circuits 
imprimes qui font saillie k travers la protection. 

Dispositif selon la revendication 1, dans lequel la 
seconde zone ou les zones (8') sont determinees 
par des portions intermediates de la plaquette a cir- 
cuits imprimes qui sont accessibles par des ouver- 
tures formees dans la protection. 

Dispositif selon la revendication 1, dans lequel la 
seconde zone de la plaquette k circuits imprimes 
(8') est situee dans une protection enveloppante 
electriquement (45). 

Dispositif selon la revendication 8 : dans lequel la 
protection enveloppante electriquement pour la se- 
conde zone (8') est la meme protection (10) que 
pour la zone (8). 



35 



2. Dispositif selon la revendication 1, dans lequel la 
zone du second type (8') est situee & I'exterieur de 
la protection enveloppante (9, 10). 

40 

3. Dispositif selon la revendication 1 , dans lequel la 
connexion entre les moyens de filtrage (13, 14) et 
la protection (9, 10) s'effectue par des zones con- 
ductrices (17, 18) sur les faces superieures et/ou 
inferieures de la plaquette a circuits imprimes k la 45 
limite des deux types de zones (8,8'). 

4. Dispositif selon la revendication 3, dans lequel les 
zones conductrices (17, 18) sont reliees entre elles 
Electriquement au moyen d'6!6ments conducteurs so 
transversaux (21, 22, 22' ...). 

5. Dispositif selon les revendications 1 k 4, dans le- 
quel le contact mecanique 6lectrique entre la pro- 
tection (9, 1 0) et les zones conductrices (17,18) est S5 
realise par I'interm6diaire d'un materiau conducteur 
souple ou de joints ou plots m6talliques (19, 20). 
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FIG. 2 
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FIG. 3 
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